Seven out of i6 members of two generations of afamily affected by aform of hypertrophic cardiomyopathy are described. The symptoms included recurrent exertional and recumbent chest pain and bouts of rapid palpitations. The physical signs included large jugular venous and apical 'a' waves, a systolic ejection murmur, and wide splitting of the second heart sound. The electrocardiogram was characterized by a short PR interval, increased QRS amplitude, and persistent ST depression. There was little or no cardiomegaly but some pulmonary artery prominence. There was no evidence of subaortic stenosis or coronary artery disease in three members who were catheterized, but mild infundibular pulmonary stenosis was found in two. Ischaemic heart disease was closely mimicked and it is suggested that some cases of angina with normal coronary arteriograms may represent a similar condition.
It is at present still uncertain whether several different types of familial cardiopathy exist or whether a single disorder appears in a variety of forms, of which obstructive hypertrophy is one (Nasser et al., i967) .
The kindred described in this report presents an unusual but consistent combination of clinical features, some resembling familial 'Present address: Department of Cardiology, Manchester Royal Infirmary, Manchester I3. Received 27 May 1970. hypertrophic obstructive heart disease (Brent et (Evans, I949; Gaunt and Lecutier, I956; Campbell and Turner-Warwick, 1956; Soulie et al., I957; Walther, Madoff, and FIG. i The family tree. The numbers above each symbol are the case numbers referred to in the text. The number below each symbol is the age of the subject in years.
For deceased subjects the age at death is given in parenthesis. (Fig. 2) . The second heart sound was widely split and the pulmonary component was accentuated. The murmur was abolished during the straining phase of the Valsalva manoeuvre. The 'a' wave ratio of the apex cardiogram was I5 per cent (Benchimol and Dimond, I962) . The chest films showed no cardiac enlargement but the main pulmonary arterial segment was prominent (Fig. 3) . A systolic pressure gradient of I5 mm. Hg was found across the pulmonary infundibulum, but no gradient was seen in the left ventricle. Selective coronary arteriography was normal.
Case fl. 2 The dizygotic twin sister of Case II. r complained of recurrent upper left praecordial pain and a sensation of swelling of the left arm, during her fourth pregnancy at age 3I. The pain was precipitated by exertion or excitement, frequently occurred on retiring to bed at night, and was relieved by sitting up. She noticed that exertional pain was relieved by sitting but not by lying down. She denied central chest pain and radiation to the neck or right arm. Her arterial and venous pulse contours and cardiac impulses were normal clinically. An ejection murmur was heard at the left sternal edge and the second heart sound was widely split without appreciable respiratory variation. Her chest film showed prominence of the main pulmonary artery (Fig. 3) Electrocardiogram The normal QRS duration excludes typical pre-excitation though it is now well known that this has a familial incidence (Harnischfeger, 1959) and has been described in association with hypertrophic subaortic stenosis (Frank and Braunwald, I968) and familial cardiomegaly (Westlake et al., I962) . Initial slurring of the QRS complex with a short PR interval has been attributed to increased activation time in the grossly hypertrophied septum (Coyne, I968) . Though four members of the family described by Westlake and associates (i962) had the classic Wolff-Parkinson-White syndrome, six others showed a borderline pre-excitation syndrome. The presence of both typical and borderline examples of pre-excitation in the same family suggests that both are manifestations of the same abnormality. Though no tachyarrhythmias have been documented in the present series, three members of generation II suffered from bouts of rapid palpitations. The degree and pattern of the persistent ST depression in the present series resembles that documented by Westlake and associates (I962) and Karatzas and associates (I968) . Attention has been drawn to the combination of inverted T waves, ST depression, a short PR interval, and paroxysmal tachycardia in several families by Hilmer (I966). These observations support the concept that an abnormality of conduction may form an intrinsic part of hypertrophic obstructive cardiomyopathy.
Haemodynamic findings Right-sided gradients are common in hypertrophic subaortic stenosis (Frank and Braunwald. I968), but isolated right-sided muscular infundibular stenosis in adults seems to be uncommon (Goodwin et al., I96I; Taylor, Bernstein, and Jose, I964) . Five non-familial cases have been reported by Grosse-Brockhoff and Loogen (I962).
The first three patients in generation II were initially thought to have ischaemic heart disease and underwent coronary arteriography, but no localized abnormalities were found. The widespread use of coronary arteriography has brought to light an increasing number of patients thought to have ischaemic heart disease in whom no coronary artery disease can be seen angiographically (Kemp, Elliott, and Gorlin, I967) . Since the present series of patients mimicked ischaemic heart disease rather closely, hypertrophic cardiomyopathy should be considered as a possible explanation of apparent ischaemic heart disease without coronary arterial disease even when intraventricular pressure gradients cannot be shown.
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